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[57] ABSTRACT 

The program code of an object program of a radiotele- 
phone is recorded into a RAM (3) rather than in an 
EPROM as is conventional. The checking of the pro- 
gram code and the loading of the program from an 
external device coupled thereto via an external bus is 
controlled by program recorded in a ROM (4). This 
allows the program code to be changed and updated as 
required with time consuming and expensive replace- 
ment of a whole memory. 

5 Claims, 1 Drawing Sheet 
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1 2 

random-access-memory (RAM) 3 of reading and writ- 
RADIOTELEPHONE INCLUDING ing type, a permanent, i.e. non-volatile memory, ROM 

BATTERY-BACKUP RANDOM ACCESS MEMORY 4, and, via an adapter, to an external bus EXT BUS 5 
FOR STORING OPERATING CODE Conventionally, an EPROM 7-indicated by a dotted 

__, „ „„ 5 line in the figure — is used to store the programme code 

FIELD OF THE INVENTION of the object progranme. However, m the present in- 

The invention relates to the recording of the pro- vention, the programme code is stored in the RAM 3. 
gramme code of the object programme in a radiotele- The RAM 3 is preferably the RAM conventionally 
phone, e.g. a cellular radiotelephone. provided in radiotelephones for the storage of variable 

BACKGROUND OP THF tnvfnttom 10 ***** ******* A current su PP ! y t0 * e RAM 3 * ensured 
BACKGROUND OF THE INVENTION via a connection wire BAT 6, whereby a security bat- 

In radiotelephones, the programme code of the object tery supplies the RAM 3 with current when the current 
programme ie. the operating software has convention- source of the radiotelephone is removed. The capacity 
ally been recorded into a permanent storage non- of the RAM 3 is selected to be high enough to allow 
volatile memory e.g. a read-only-memory (ROM) or an 15 storage of the code of the programme for controlling 
erasable programmable ROM (EPROM) Le. a memory the operation of the radiotelephone L* the object pro- 
m which the contents are not lost when the power gramme as well as of the operating data during opera- 
supply is switched off. Such a solution is used when the tion. 

object programmes cannot be loaded from an external The ROM 4 is of a small size and has a small pro- 
memory such as a diskette or similar, when switching 20 gramme for cneckin ^ ^ * 
on the raaaotelephone. The use of a permanent memory, gramme code in the RAM 3 is correct. In addition, a 
such as a ROM, is a satofactory solution per se, but it is communication programme for communicating via fee 

fSTiSL * th ^°l Cd P?*™* ^ * be J*" external bus 5 is pro^mmed in the ROM T 

dated. When updating the object programme, the radio- -ru a * J, , , . ^ \ 7 , ^ 

telephone must be opened in order to replace the mem- 25 . ™* P ^f^ the radiotelephone 

ory If the memory hasVen installed by soldering, this ™ *f '° U0Wmg Way " 7*™ ^ ^tdcphone is 
replacement will require the services of a professional Tt 0n ' when *^ wer » svn * hed on > 
installer. Optionally, the medium is installed on the ? r0gramme T ^ d f^ *e ROM 4 controls 

base, involving raised costs and space requirement toe CPU 1 j° read and check ^ of the pro- 

However, the updating of the storage is an onerous 30 Sramme code stored m the RAM 3 by a known method, 
operation and usually the radiotelephone has to be taken . exam P Ie b y calculating the check sum. If this check- 
to service for this. m S shows the programme code to be correct, the CPU 

1 is then controlled by the programme code in the RAM 
SUMMARY OF THE INVENTION 3 and the radiotelephone is ready for use. 

According to the present invention, there is provided 35 ^ 311 error k observed in this checking step, the con- 
a method for storing the programme object code in a of the CPU 1 passes to the ROM 4, which transfers 

radiotelephone comprising logic means, a non-volatile ^ e CP V 1 mto a state. The waiting state can 

memory and a RAM coupled to the logic means and, appropriately be indicated to the operator of the tele- 
wherein the programme code is recorded in the RAM. phone via the radiotelephone's display. When this situa- 
This has the advantage that because a RAM is used to 40 ^on occurs, the operator connects a programming de- 
store the programme code one is able to update the v ^ ce * ^S* the service device located in a telephone retail 
programme code without need to replace the memory outlet or the like, which contains the programme code 
thus eliminating the inconveniences described above, of the respective radiotelephone in an appropriate stor- 
and the rationalization and time saving yielded by the a S e means, to the external bus EXT BUS 5 of the radio- 
invention are significant, as the number of radiotele- 45 telephone. The service device can be of the type which 
phones increases very rapidly nowadays. also loads the initial telephone data, such as the call 

The programme code may be supplied via an external number etc. 
bus from an external device coupled to the radiotele- This programme code version can for example be 
phone under control of the non-volatile memory. This selected as the latest updating. 

has the advantage that no professional installer is 50 When the connection with the external device has 
needed for loading the programme of the radiotele- been carried out and the current to the radiotelephone is 
phone. The updating of the programme code can now switched on, the CPU 1 awaits reception of a predeter- 
be carried out by a service company as before, but also mined instruction from the external bus 5. A communi- 
by a telephone shop for instance, which is equipped cation programme of the ROM 4 records the data de- 
with a simple service device and a programme code 55 rived from the programming device, Le. the programme 
updating version. code, into the RAM 3 on the basis of this instruction. 

DESCRIPTION OF THE DRAWINGS ^^rn^^ g T^ e SSLf" ^ f** * ^ 

checking programme of the ROM calculates a new 

The invention is described, by way of example only, check sum for the programme code in the RAM. This 
with reference to the accompanying drawing which is a 60 check sum is recorded (in the RAM 4 or another mem- 
schematic block diagram of the features of a radiotele- ory in the radiotelephone, e.g. EEPROM). After this 
phone implementing the invention. the radiotelephone is ready for use again 

DETAILED DESCRIPTION OF THE A n 5™ Programme code can be loaded in RAM 3 

INVENTION even check sum is correct, since a programme is 

65 stored the ROM 4 for checking to see what, if anything, 
A radiotelephone comprises a central processing unit is connected to the external bus 5 each time the radio- 
(CPU) 1 coupled to an integrated internal bus. INT BUS telephone is switched on. If for instance it is found that 
2. The CPU 1 can communicate, via the bus 2, with a a service device is connected to the external bus EXT 
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BUS 5, the programme stored in the ROM 4 transfers 
the CPU 1 into a waiting state, after which the opera- 
tion goes on as described above, the programme code 
selected from the service device being then recorded in 
the RAM 3. 5 

The communication programme of the ROM 4 can of 
course be provided with handshaking routines familiar 
to a person skilled in the art, preventing an involuntary 
or mischievous change of the programme code of a \q 
functioning telephone. 

The exhaustion of the security battery stops the oper- 
ation of the radiotelephone. The operator then has to 
take the radiotelephone to be loaded by a service de- 
vice. This corresponds to the present habit with radio- 15 
telephones, since the operator's short-dial register usu- 
ally disappears as the battery is exhausted and has to be 
replaced by the service. 

The ROM 4 may be an electronically-erasable 20 
PROM (EEPROM). The programmes stored in the 
ROM 4 may be recorded in an EPROM already existing 
in the radiotelephone for other reasons, provided that it 
has sufficient free capacity. Also these programmes of 
ROM 4 can of course be updated when needed, al- 25 
though such a need is not likely to occur. In this case, 
present replacing methods are used for updating the 
ROM. 

The invention is advantageously implemented in mo- 
bile telephones and cellular telephones. 30 

It will be evident, from the foregoing, to a person 
skilled in the art that modifications are possible within 
the scope of the present invention. 

I claim: 35 

1. A radiotelephone comprising: 

a volatile random access memory (RAM) for storing 
program code for the radiotelephone; 



a security battery connected to said volatile RAM for 
assuring continued temporary storage of said pro- 
gram code in the event of a loss of primary power; 

a nonvolatile read only memory (ROM) for contain- 
ing code used to determine that a state of said pro- 
gram code is correct; 

an internal bus connected to said volatile RAM, 

nonvolatile ROM and connectable to an external bus 
emanating from a programming device; and 

processor means connected to said internal bus and 
operable upon primary power being applied to said 
radiotelephone, to be controlled by said code in 
said nonvolatile ROM to check that said state of 
said program code in said RAM is acceptable and, 
if an error is detected, to enter a wait state to await 
an interconnection of said external bus to said inter- 
nal bus and a reloading of said program code via 
said external bus and internal bus from said pro- 
gramming device. 

2. The radiotelephone as recited in claim 1, wherein 
said nonvolatile ROM further contains code that ena- 
bles said processor means to control communications 
over said internal bus, whereby said program code may 
be read from said external bus and stored in said volatile 
RAM. 

3. The radiotelephone as recited in claim 1, wherein 
said wait state is indicated to a user of said radiotele- 
phone. 

4. The radiotelephone as recited in claim 3 wherein 
said processor means checks the state of said program 
code in said RAM each time said primary power is 
applied. 

5. The radiotelephone as recited in claim 4 wherein 
said processor means, under control of said code in said 
non-volatile ROM, enters said wait state if a said pro- 
gramming device is connected to said internal bus via 
said external bus. 
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